The essential oil and extract obtained from the wood chips of Cedrus deodara by hydrodistillation and percolation respectively have been analyzed by GC-FID and GC-MS techniques. Thirty four compounds were identified from the essential oil and twenty six from the extract accounting for 98.3 and 94.6% respectively of total identifications. While the major components of the oil were β-himachalene (38.3%), α-himachalene (17.1%) and γ-himachalene (12.6%), those of the extracts were E-γ-atlantone (38.5%) and E-α-atlantone (10.2%).
The yields of wood essential oils and extracts from the hydrodistillation and percolation of wood chips of C. deodara were 1.0% and 14.5% according to their dry weight, respectively. GC and GC-MS analyses resulted in the identification of a total of thirty four and twenty six constituents in oil and extract of woodchips of C. deodara, respectively. Table 1 a=KI, Kovats index of compounds in order of their elution from a BP-20 column. *Identification was done by matching the mass spectra of compounds with that of authentic flavour compounds available in our own library.
extract. The major constituents in the C. deodara samples were himachalene (23.5-68.5%) and atlantone (15.0-61.6%). The other constituents in the C. deodara wood were himachalene oxide, himachalol, oxidohimachalene, dehydro-arhimachalene and cis-α-bisabolene.
Generally, the Cedrus oils were characterized by high percentage of the himachalene. Studies of other Cedrus species such as C. atlantica have revealed that the oil has about 67% himachalenes as the major components [7] . α-Pinene is commonly reported in C. atlantica needle oil, with more than 37% of the total essential oil. Particularly, C. libani is rich in himachalenes (~42%) in wood extract, α-pinene (~24%) and carophyllene (~7%) in the needle oil [8] . Himachalenes (68.5%), atlantones (15.0%), himachalol (1.0%) in the oil were similar to those earlier reported with variation in their percentage composition [9] , while there is significantly higher percentage of atlantone (~67%) from the extract of C. deodara as compared to other species where they only constitute less than 10% of the total oil or extract. It may be pointed that, however, essential oil content could differ greatly even in the same genus, as well as in different organs [10] [11] [12] . There is absence of some major constituents which were previously reported (cedrene and cedrol) [9] .
Cedar wood oil rich in himanchalene is known as 'Supper Rectified Oil' and that in atlantone is called 'Perfumery Grade'. The oil is used as perfume fixative in cosmetic, soap and essence for household or industrial use. Its applications cover floor polishes and insecticide and also for microscopic studies as a clearing oil [13] .
The extract of C. deodara contained atlantones as the major compound. This is different from oil or extracts of other plant parts, since the major compounds of other parts of the same species were himachalenes or α-pinene. The major compound, i.e., himachalenes and atlantones could be used as perfumery grade oil because of its sensory and fixative properties. The results of the present study are indicative of the utilization of oil and extract of C. deodara.
Experimental
Plant material: Wood chips of C. deodara trees were collected in June 2007 from the Forests of Mandi, Himachal Pradesh (altitude 1200 meters, latitude: 31°43'12"N, longitude: 76°55'12"E) and voucher specimens (PLP 5969) collected were identified, processed and deposited in the Herbarium of Institute of Himalayan Bioresource Technology (CSIR), Palampur, India. The plant material was air dried and stored at an ambient temperature before extraction and analysis.
